is also an Hadamard design of type 1. This construction will prove the theorem:
If there is an Hadamard matrix of type 1 and order h, then there is an Hadamard matrix of type 1 and order (h-1)3 + 1.
Williamson [2] shows that there exist Hadamard matrices of type
where each pi is a prime congruent to 3 modulo 4. For example, an Hadamard matrix of type 1 and order 16 exists. By our theorem, one also exists of order 153 + 1 = 16-211, which is not one of the numbers (1). However, another construction of Williamson [2] yields an Hadamard matrix (not of type 1) for this order.
The first "new" order is 393 + l. This completes the proof of the theorem.
It is clear that three different Hadamard designs of type 1 of the same order can be used in constructing B. However, all attempts to apply this method using designs of different orders, have failed.
